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Waterproof Connector 
BACKGROUND OF THE INVENTION 

Field Of The Invention 

[0001] The present invention relates to a waterproof connector. 
Description Of The Related Art 

[0002] U.S. Patent No. 5,871,373 and FIG. 9 herein disclose a multi-polar plug 
hold-down member. With reference to Fig. 9, a waterproof connector 1 has a 
housing 2, and terminal fittings 3 are accommodated respectively in cavities 4 
arranged inside the housing 2. A rubber plug 5 is fit in a rubber plug accommodation 
hole 6 on the rear surface of the housing 2 to prevent water from penetrating into the 
cavities 4. A rubber plug hold-down member 7 is disposed in the rear of the rubber 
plug 5 and holds the rubber plug 5. A waterproof seal is provided in the waterproof 
connector 1 by bringing the rubber plug 5 into close contact with a sealing surface 8, 
which is the inner peripheral surface of the rubber plug accommodation hole 6. 
[0003] The housing 2 may have to be large to multi-polarize the waterproof 
connector 1. In this situation, the width of the rubber plug accommodation hole 6 
becomes large, and the sealing surface 8 becomes long. Thus the sealing surface 8 
flexes when the waterproof connector 1 is manufactured. As a result, there is a 
possibility that waterproofness is not obtained at the gap between the rubber plug 5 
and the sealing surface 8. 

[0004] The present invention has been made in view of the above-described 
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situation. Accordingly, it is an object of the present invention to provide a waterproof 
connector having improved waterproofness. 
Summary Of The Invention 

[0005] The invention is directed to a waterproof connector with a connector 
housing that has opposite front and rear end surfaces and a plurality of cavities that 
extend through the housing from the front end surface to the rear end surface. 
Terminal fittings connected to ends of electric wires can be inserted into the cavities. 
The waterproof connector further includes a rubber plug having through-holes at 
positions corresponding to the respective cavities. The electric wires are penetrated 
through the through-holes so that the rubber plug is held in close contact with the 
wires. A rubber plug hold-down member presses the rubber plug against a rear 
surface of the connector housing and has a plurality of open portions through which 
the electric wires can be inserted. In this construction, inner-side waterproof ribs 
project from the rear surface of the connector housing or a front surface of the rubber 
plug so that the inner-side waterproof ribs are pressed against the front surface of the 
rubber plug or the rear surface of the connector housing when the rubber plug is 
pressed against the rear surface of the connector housing. As a result, a water 
penetration path passing inwards through a side or peripheral portion of the rubber 
plug and reaching the rear open ends of the cavities can be cut off. 
[0006] Preferably, outer-side waterproof ribs project from a rear surface of the 
rubber plug or a front surface of the rubber plug hold-down member so that the 
outer-side waterproof ribs are pressed against the rear surface of the rubber plug or 
the front surface of the rubber-plug hold down member, when the rubber plug is 
pressed against the rear surface of the connector housing. Thus, a water 
penetration path from the open portions of the rubber plug hold-down member to the 
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side or peripheral portion of the rubber plug can be cut off. 

[0007] The inner-side waterproof ribs and/or the outer-side waterproof ribs may 
surround a region corresponding to the rear open ends of the cavities collectively. 
Alternatively, the inner-side waterproof ribs and/or the outer-side waterproof ribs may 
surround regions corresponding to the separate rear open ends, respectively. 
[0008] The rear open ends of the cavities preferably are formed on a rear surface 
of the connector housing to form a rubber plug accommodation part capable of 
accommodating the rubber plug. Seal lips capable of water-tightly contacting an 
inner side or inner peripheral surface of the rubber plug accommodation part are 
formed on a side or peripheral surface of the rubber plug. 

[0009] According to the above-described construction of the present invention, it is 
possible to cut off the water penetration path passing inwards through the side or 
peripheral portion of the rubber plug and reaching the rear open ends of the cavities 
and prevent water from penetrating into the cavities by pressing the inner-side 
waterproof ribs between the rear surface of the connector housing and the front 
surface of the rubber plug. 

[0010] There is a possibility, as described above, that the connector flexes due to 
multi-polarization and thus a surface of the connector housing that contacts the side or 
peripheral surface of the rubber plug is waterproofed insufficiently. However, it is 
possible to prevent the flexure of the connector from affecting the waterproofness of 
the waterproof connector by waterproofing the gap between rear surface of the 
connector housing and the front surface of the rubber plug. 

[0011] Further it is possible to cut off the water penetration path ranging from the 
open portions formed on the rubber plug hold-down member to the side portion or 
peripheral portion of the rubber plug by pressing the outer-side waterproof ribs 
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between the rear surface of the rubber plug and the front surface of the rubber plug 
hold-down member. Thus, it is possible to prevent water from penetrating into the 
cavities from the open portions of the rubber plug hold-down member to the rear open 
ends of the cavities through the side or peripheral portion of the rubber plug. Since 
waterproofness can be accomplished at the rear surface side of the rubber plug, the 
waterproofness of the waterproof connector can be improved. 
[0012] The waterproof ribs are disposed to surround the region corresponding to 
the rear open ends of the cavities collectively or individually. Therefore it is possible 
to waterproof the cavities collectively or individually. 

[0013] Since waterproof seal can be accomplished on the side or peripheral 
surface of the rubber plug, the waterproofness of the waterproof connector can be 
improved to a higher extent. 
Brief Description Of The Drawings 

[0014] Fig. 1 is a partly cut-away perspective view showing a connector housing of 
a waterproof connector according to a first embodiment of the present invention. 
[0015] Fig. 2 is a side view partly in section before the waterproof connector is 
assembled. 

[0016] Fig. 3 is a cut-away perspective view showing a rubber plug hold-down 
member. 

[0017] Fig. 4 is a side view partly in section showing a state in which the 
waterproof connector has been assembled. 

[001 8] Fig. 5 is a partly cut-away perspective view showing a connector housing of 
a waterproof connector according to a second embodiment of the present invention. 
[0019] Fig. 6 is a side view partly in section before the waterproof connector is 
assembled. 
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[0020] Fig. 7 is a cut-away perspective view showing a rubber plug hold-down 
member. 

[0021] Fig. 8 is a side view partly in section showing a state in which the 
waterproof connector has been assembled. 

[0022] Fig. 9 is a side view partly in section showing a conventional waterproof 
connector. 

Detailed Description Of The Preferred Embodiments 

[0023] A waterproof connector according to a first embodiment of the present 
invention is identified by the numeral 10 in Figs. 1 through 4. The waterproof 
connector 10 includes a connector housing 11 capable of fitting on an unshown 
mating connector. In the description made hereinafter, the front side means the right 
inward side in Fig. 1. 

[0024] The waterproof connector 10 shown in Figs2 and 4 is box-shaped and has 
the connector housing 11 made of a synthetic resin. As shown in Fig. 1, cavities 12 
are arranged in four steps and four rows inside the waterproof connector 1 1 . The 
cavities 12 penetrate through the connector housing 11 in a front-to-back direction. 
Unshown terminal fittings to which electric wires 20 have been crimped respectively 
are inserted into the cavities 12 in a direction from the rear thereof and are 
accommodated in the cavities 12. When the waterproof connector 10 fits on the 
mating connector, the terminal fittings can be connected electrically to terminal fittings 
of the mating connector. A rectangular hollow rubber plug accommodation part 13 
extends from the rear end of the connector housing 1 1 to accommodate a rubber plug 
30. Rear open ends of the cavities 12 are formed on a contact surface 13A (rear 
surface of connector housing 11), which is the inward or front surface of the rubber 
plug accommodation part 13. An inner-side waterproof rib 14 projects rearward from 
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the periphery of the contact surface 13A in such a way that the inner-side waterproof 
rib 14 surrounds the rear open ends of all the cavities 12 collectively. The sectional 
configuration of the inner-side waterproof rib 14 is rectangular in Figs. 1, 2, and 4, but 
may be semicircular or triangular. 

[0025] The rubber plug 30 is made of synthetic rubber and is shaped to fit suitably 
in the rubber plug accommodation part 1 3. The front surface of the rubber plug 30 is 
capable of contacting the contact surface 13A of the rubber plug accommodation part 
1 3. Through-holes 31 are formed in the front-to-back direction and penetrate through 
the rubber plug 30 at positions corresponding to the respective cavities 12 in the 
connector housing 11. The terminal fittings to which electric wires 20 have been 
crimped respectively can be inserted into the through-holes 31 respectively. Three 
ring-shaped lips 32 are formed on the wall of each through-hole 31 at regular intervals 
in the front-to-back direction. The lips 32 contact the inserted electric wires 20 
closely, thus waterproofing the gap between the electric wire 20 and the through-hole 
31 . Three ring-shaped seal lips 33 are formed on the entire side surface (peripheral 
surface) of the rubber plug 30 at regular intervals in the front-to-back direction. It is 
possible to waterproof the gap between the side surface or peripheral surface of the 
rubber plug 30 and the inner peripheral surface of the rubber plug accommodation 
part 13 by inserting the seal lip 33 into the rubber plug accommodation part 13, with 
the seal lip 33 being elastically contracted. 

[0026] A rubber plug hold-down member 40 can be mounted in the rubber plug 
accommodation part 13 from the rear side thereof (see Fig. 4). As shown in Figs. 3 
and 4, the rubber plug hold-down member 40 is cap-shaped and can be fit in the 
rubber plug accommodation part 13 of the connector housing 11. A surface of the 
rubber plug hold-down member 40 confronting the rear surface of the rubber plug 30 
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serves as a hold-down surface 41 for the rubber plug 30. Insertion openings 42 are 
formed through the hold-down surface 41 at positions corresponding to each of the 
through-holes 31 of the rubber plug 30, and hence at positions corresponding to the 
cavities 12. The terminal fittings to which the electric wires 20 have been crimped 
respectively can be inserted into the insertion openings 42 respectively from the rear 
side thereof. 

[0027] Outer-side waterproof ribs 43 project from the periphery of the hold-down 
surface 41 in such a way that the outer-side waterproof ribs 43 surround all the 
insertion openings 42 collectively. In this first embodiment, the outer-side waterproof 
rib 43 has the same size and configuration as the inner-side waterproof rib 14 and is 
placed at a position corresponding to the position of the inner-side waterproof rib 14 
when the rubber plug hold-down member 40 is mounted on the connector housing 1 1 . 
[0028] The mounting construction of the rubber plug hold-down member 40 is 
described below. Two rectangular locking pieces 44 extend forward respectively 
from confronting front edges of an open part of the rubber plug hold-down member 40. 
Each locking piece 44 is deformable in an open direction. A rectangular locking 
opening 45 penetrates through each locking piece 44 in a direction (horizontal) in 
which the locking pieces 44 confront each other. Two locking projections 15 project 
respectively from opposite side surfaces of the connector housing 11 and can be 
locked to the locking openings 45 of the locking pieces 44. A tapered guide surface 
15A is formed at the rear of the locking projection 15 for deforming the locking piece 
44 in the open direction. The front surface of the locking projection 15 is vertical to 
the side surface of the connector housing 11 and serves as a locking surface for 
locking the locking opening 45 thereto. The hold-down surface 41 presses the rear 
surface of the rubber plug 30 when the locking projection 15 and the locking opening 
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45 are locked to each other, and in this condition, the rubber plug is pressed against 
the connector housing 1 1 . 

[0029] The method of assembling the waterproof connector 1 0 is described below. 
As shown with an arrow A of Fig. 2, the rubber plug 30 is pressed into the rubber plug 
accommodation part 13 of the connector housing 1 1 so that the seal lips 33 formed on 
the periphery of the rubber plug 30 are contracted and pressed against the inner 
peripheral surface of the rubber plug accommodation part 13. As a result, the gap 
between the side surface of the rubber plug 30 and the inner peripheral surface of the 
rubber plug accommodation part 13 is sealed from water (see Fig. 4). The front 
surface of the rubber plug 30 contacts the inner-side waterproof rib 14 of the rubber 
plug accommodation part 13 when the rubber plug 30 is pressed into the rear end of 
the rubber plug accommodation part 1 3. Additionally, the through-holes 31 align with 
the corresponding cavities 12 respectively. 

[0030] The rubber plug hold-down member 40 then is mounted on the connector 
housing 1 1 from the rear side as shown by the arrow B of Fig. 2. Thus, the locking 
projection 15 of the connector housing 11 and the locking opening 45 formed on the 
locking piece 44 of the rubber plug hold-down member 40 are locked to each other. 
As a result, the rubber plug hold-down member 40 is locked to the connector housing 
11. At this time, the rubber plug 30 is mounted on the rubber plug accommodation 
part 13 by means of the rubber plug hold-down member 40, with the rubber plug 30 
being pressed against the rubber plug accommodation part 13. 
[0031] The terminal fittings to which the electric wires 20 have been crimped then 
are mounted to the connector housing 11 from the rear side thereof. More 
particularly, the terminal fittings are inserted into the insertion openings 42 of the 
rubber plug hold-down member 40 and then are inserted into the through-holes 31. 
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The terminal fittings then are inserted into the cavities 12 of the connector housing 11 
(see Fig. 4). Each lip 32 inside each through-hole 31 is pressed against the cover of 
the corresponding electric wire 20, when the terminal fittings are mounted in the 
connector housing 1 1 in a predetermined normal state. Thus, the gap between each 
through-hole 31 and the corresponding electric wire 20 is waterproofed. 
[0032] The waterproof seal is described below. The following three paths are 
conceivable as water penetration paths that should be provided with waterproof seal. 
In a first water penetration path, water penetrates into the insertion openings 42 of the 
rubber plug hold-down member 40 and reaches to the rear open ends of the cavities 
12 through the through-holes 31. In a second water penetration path, water 
penetrates into the gap between the rubber plug hold-down member 40 and the 
rubber plug accommodation part 13, the gap between the inner peripheral surface of 
the rubber plug accommodation part 13 and the side surface or peripheral surface of 
the of the rubber plug 30, the gap between the front surface of the rubber plug 30 and 
the contact surface 13A of the rubber plug accommodation part 13, and to the rear 
open ends of the cavities 12. In a third water penetration path, water penetrates into 
the insertion openings 42, the gap between the hold-down surface 41 of the rubber 
plug hold-down member 40 and the rear surface of the rubber plug 30, the gap 
between the side surface or peripheral surface of the rubber plug 30 and the inner 
peripheral surface of the rubber plug accommodation part 13, the gap between the 
front surface of the rubber plug 30 and the contact surface 13A, and to the rear open 
ends of the cavities 12. 

[0033] As described above, in the first water penetration path, the gap between 
each through-hole 31 and the corresponding electric wire 20 is sealed from water. 
The second and third water penetration paths also are waterproofed as follows. 
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More particularly, the rubber plug hold-down member 40 presses the rubber plug 30 
forward against the connector housing 11. As a result, the outer-side waterproof rib 
43 and the inner-side waterproof rib 14 are pressed against the rubber plug 30 in such 
a way that the outer-side waterproof rib 43 and the inner-side waterproof rib 14 cut into 
the rubber plug 30. Thus, waterproofing is accomplished on the front and rear 
surfaces of the rubber plug 30. As described above, the gap between the side 
surface or peripheral surface of the rubber plug 30 and the inner peripheral surface of 
the rubber plug accommodation part 13 is also waterproofed. 
[0034] There is a fear that in the second and third water penetration paths, a gap 
may form between the inner peripheral surface of the rubber plug accommodation part 
13 and the seal lips 33 of the rubber plug 30 due to multi-polarization of the waterproof 
connector 10. However, in the first embodiment, water is sealed from penetrating 
into the gap between the front surface of the rubber plug 30 and the contact surface 
13A of the rubber plug accommodation part 13. This gap is common to the second 
and third water penetration paths. Therefore, irrespective of whether waterproof seal 
is accomplished on the side surface or peripheral surface of the rubber plug 30, the 
waterproof connector 10 can be waterproofed securely. Accordingly, waterproofhess 
of the waterproof connector 10 is accomplished reliably. 

[0035] In the first embodiment, the inner-side waterproof rib 14 for waterproofing 
the waterproof connector 10 in the front side of the rubber plug 30 is configured to 
surround the rear ends of the cavities 1 2. Further the outer-side waterproof rib 43 for 
waterproofing the waterproof connector 10 in the rear side of the rubber plug 30 is 
configured to surround the insertion openings 42. Therefore dies for forming the 
connector housing 11 and the rubber plug hold-down member 40 have simple 
constructions and can be manufactured at a low cost. Additionally, molding of 
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materials for the connector housing 1 1 and the rubber plug hold-down member 40 can 
be accomplished easily. 

[0036] A connector according to the second embodiment of the present invention 
is identified by the numeral 10A in Figs. 5 through 8. 

[0037] In the second embodiment, the contact surface 13A of the rubber plug 
accommodation part 13 has an inner-side waterproof rib 14A formed for the rear open 
end of each cavity 12. Additionally, the hold-down surface 41 of the rubber plug 
hold-down member 40 has an outer-side waterproof rib 43A formed for each insertion 
opening 42 corresponding to the rear open end of the cavity 12. 
[0038] Other constructions of the connector 10A of the second embodiment are 
similar to that of the connector 10 of the first embodiment. Parts of the second 
embodiment having the same function as those of the first embodiment are denoted 
by the same reference numerals as those of the first embodiment and description 
thereof is omitted herein. 

[0039] In the second embodiment, the second and third water penetration paths 
accomplish waterproofing at the rear open end of each cavity 12 or at each insertion 
opening 42. That is, the inner-side waterproof rib 14A is pressed between the 
contact surface 13A of the rubber plug accommodation part 13 and the front surface 
of the rubber plug 30. Thus, it is possible to waterproof the water penetration path in 
the area from the rear end of the side surface or peripheral surface of the rubber plug 
30 to the rear open ends of the cavities 1 2. This area of waterproofing is common to 
the second and third water penetration paths. Accordingly, waterproofing is 
accomplished for each cavity 12. Further for each insertion opening 42, the 
outer-side waterproof rib 43A cuts off the third water penetration path in the area from 
the insertion openings 42 of the rubber plug hold-down member 40 to the side surface 
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or peripheral surface of the rubber plug 30. 

[0040] In the second embodiment, the outer-side waterproof ribs 43A are arranged 
on the hold-down surface 41 of the rubber plug hold-down member 40 to surround 
each of the insertion openings 42 respectively. Thus, the number of the outer-side 
waterproof ribs 43A equals the number of the insertion openings 42 on the hold-down 
surface 41. The hold-down surface 41 is reinforced with the outer-side waterproof 
ribs 43A and thus is prevented from deforming. Therefore, it is possible to securely 
waterproof the gap between the rear surface of the rubber plug 30 and the hold-down 
surface 41. 

[0041] The present invention is not limited to the embodiment described above 
with reference to the drawings. For example, the following embodiments are 
included in the technical scope of the present invention. Further, various 
modifications of the embodiments can be made without departing from the spirit and 
scope of the present invention. 

[0042] In the illustrated embodiments, the inner-side waterproof ribs 14 and 14A 
are formed on the contact surface 13A of the rubber plug accommodation part 13, and 
the outer-side waterproof ribs 43 and 43A are formed on the hold-down surface 41 of 
the rubber plug hold-down member 40. However, the inner-side waterproof ribs 14 
and 14A may be formed on the front surface of the rubber plug 30, and the outer-side 
waterproof ribs 43 and 43A may be formed on the rear surface of the rubber plug 30. 
The inner-side waterproof ribs 14 and 14A may be formed on both the contact surface 
13A of the rubber plug accommodation part 13 and the front surface of the rubber plug 
30. Similarly, the outer-side waterproof ribs 43 and 43A may be formed on both the 
rear surface of the rubber plug 30 and the front surface of the rubber plug hold-down 
member 40. 
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[0043] In the illustrated embodiments, the waterproof connector 10 has the 
inner-side waterproof ribs 14 and 14A and the outer-side waterproof ribs 43 and 43A. 
According to the present invention, the inner-side waterproof ribs 14 and 14A are 
formed between the front surface of the rubber plug 30 and the contact surface 13A. 
It is possible to prevent water from penetrating into the cavities 12 by waterproofing 
the gap between the front surface of the rubber plug 30 and the contact surface 13A. 
The gap is common to the second and third water penetration paths. Thus it is 
possible to construct the waterproof connector 10 so that the gap between the side 
surface of the peripheral surface of the rubber plug 30 and the inner peripheral surface 
of the rubber plug accommodation part 13 is not waterproofed. 
[0044] In the illustrated embodiments, the outer-side waterproof rib 43 has the 
same size and configuration as those of the inner-side waterproof rib 14 and is placed 
at the position corresponding to the position of the inner-side waterproof rib 14. 
Similarly the outer-side waterproof rib 43A has the same size and configuration as 
those of the inner-side waterproof rib 14A and is placed at the position corresponding 
to the position of the inner-side waterproof rib 14A. However, the outer-side 
waterproof rib 43 may be different from the inner-side waterproof rib 14 in at least one 
of the size, configuration, and position thereof. Similarly the outer-side waterproof rib 
43A may be different from the inner-side waterproof rib 14A in at least one of the size, 
configuration, and position thereof. For example, the inner-side waterproof ribs 14 
and 14A may be shaped to surround the rear open ends of the cavities 12 collectively. 
Similarly the outer-side waterproof ribs 43 and 43A may be shaped to surround the 
insertion openings 42 respectively. Further the configuration of the inner-side 
waterproof ribs 14 and 14A and that of the outer-side waterproof ribs 43 and 43A may 
be reversed to each other. 
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[0045] In the illustrated embodiments, the rubber plug hold-down member 40 is 
formed separately from the connector housing 11 and is mounted on the rubber plug 
accommodation part 13. However, the rubber plug hold-down member 40 may be 
formed integrally with the connector housing 10. For example, the rubber plug 
hold-down member 40 may be formed integrally with a thin hinge, such as a living 
hinge, formed on the rear edge of the open portion of the rubber plug accommodation 
part 13. In this case, the rubber plug hold-down member 40 is mounted on the 
rubber plug accommodation part 13 in such a way that the rubber plug hold-down 
member 40 is pivotal on the hinge. 

[0046] In the illustrated embodiments, each of the inner-side waterproof ribs 14 
and 14A and the outer-side waterproof ribs 43 and 43A is formed as a single layer. 
However they be formed as at least a double layer. 

[0047] In the illustrated embodiments, the electric wires 20 are inserted into the 
insertion openings 42 individually. However they may be inserted collectively. 
[0048] In the illustrated embodiments, the cavities 12 are provided with the 
inner-side waterproof ribs 14 surrounding them respectively or with one inner-side 
waterproof rib 14 surrounding all of them collectively to waterproof the cavities 12. 
However, the cavities 12 may be divided into a plurality of blocks in such a way that 
the inner-side waterproof ribs 14 surround the blocks respectively. Thus, the 
inner-side waterproof ribs 14 waterproof the blocks respectively. The outer-side 
waterproof rib 43 may be formed similarly to the inner-side waterproof rib 14. 
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